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Istanbul, which is one of the World Heritage Sites, has been repeatedly struck by destructive earthquakes. This paper 
examines the relation between damage distribution of historical monuments and site condition in the old city of Istanbul 
during the 1894 Marmara Sea Earthquake. The damage distribution maps of historical monuments are created based on 
the records of the day. They are compared with the soil classification and vibrational characteristics of ground obtained 
from microtremor measurement. The result shows that damage degree of historical monuments is better correlated with 
predominant period of ground or Kg-value proposed by Nakamura (1990) than the soil classification. 
 
Key Words : Istanbul, 1894 Marmara Sea Earthquake, Damage of Historical Monuments, Site Condition 
 
 
㧝㧚ߪߓ߼ߦ 
 
࠻࡞ࠦ౒๺࿖ߢᦨᄢߩੱญࠍᠩߔࠗࠬ࠲ࡦࡉ࡞ߪޔࡆࠩࡦ࠷࡮ࠝࠬࡑࡦਔᏢ࿖ߩ㚂ㇺߣߒߡฎߊ߆ࠄ❥ᩕ
ߒߡ߈ߚᱧผ⊛⢛᥊ࠍၮߦޔᢙᄙߊߩᱧผ⊛ᑪㅧ‛߇⃻ሽߒߡ޿ࠆޕߘߩߚ߼ޔࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ో૕
ߪ਎⇇ㆮ↥ߦ߽⊓㍳ߐࠇߡ޿ࠆޕ৻ᣇޔࠗࠬ࠲ࡦࡉ࡞ߪޔ࠻࡞ࠦർㇱࠍ᧲⷏ߦ⿛ࠆർࠕ࠽࠻࡝ࠕᢿጀᏪߩ⷏
┵ߦ૏⟎ߒޔᄢⷙᮨ࿾㔡ߦࠃࠆⵍኂ߇ᐞᐲ߽⊒↢ߒߡ߈ߚޕߒߚ߇ߞߡޔห࿾ߩᱧผ⊛ᑪㅧ‛߿ㇺᏒ᥊ⷰߩ
࿾㔡㒐ἴߪᕆോߩ⺖㗴ߢ޽ࠅޔࠗࠬ࠲ࡦࡉ࡞๟ㄝߢ⊒↢ߒߡ߈ߚ࿾㔡ߦࠃࠆᑪ‛ⵍኂߩ․ᓽࠍᛠីߒߡ߅ߊ
ߎߣߪ㊀ⷐߢ޽ࠆޕ 
ࠗࠬ࠲ࡦࡉ࡞ߦᄢ߈ߥⵍኂࠍ߽ߚࠄߒߚ࿾㔡ߩਛߢޔ1894ᐕࡑ࡞ࡑ࡜ᶏ᧲ᣇߢ⊒↢ߒߚ࿾㔡㧔Ms=7.3㧕ߦ
㑐ߒߡߪᲧセ⊛⹦⚦ߥⵍኂ⸥㍳߇ᱷߐࠇߡ޿ࠆޕߎߩ1894ᐕߩ࿾㔡ߦߟ޿ߡޔAmbraseys1)߿Ürekli2)ߪᒰᤨߩ
ᣂ⡞࡮㔀⹹⸥੐ࠍၮߦޔᑪ‛߅ࠃ߮ੱ⊛ⵍኂߦߟ޿ߡ᭎⺑ߒߡ޿ࠆޕ৻ᣇޔAnsal3)ߪࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾
ߩᑪ‛ⵍኂߦኻߔࠆ࿾⋚ᕈ⁁ߩᓇ㗀ࠍ⠨ኤߒߡ޿ࠆޕߎߎߢ␜ߐࠇߡ޿ࠆⵍኂಽᏓߪ◲⇛ߥ߽ߩߢ޽ࠅޔᑪ
‛୘ޘߩ૏⟎߹ߢߪ⠨ᘦߐࠇߡ޿ߥ޿ޕ߹ߚޔᑪ‛ⵍኂߣ࿾⋚ᕈ⁁ߣߩ⠨ኤߪޔ޿ߊߟ߆ߩ㊀ⷐߥᑪ‛ߦߟ
޿ߡߩߺⴕࠊࠇߡ޿ࠆޕÖztin4)ߪ1894ᐕߩ࿾㔡ߦߟ޿ߡޔᒰᤨߩᣂ⡞߿㔀⹹ޔ⺰ᢥޔႎ๔ᦠ╬߆ࠄޔࠗࠬ࠲
ࡦࡉ࡞⋵ߦ߅ߌࠆᱫ்⠪ޔⵍኂࠍฃߌߚᑪ‛ߦ㑐ߔࠆ⸥੐ࠍ✂⟜⊛ߦ෼㓸ߒޔ಴ ߒߡ޿ࠆޕ෼㓸ߒߚ⾗ᢱ
－157－
2 
ߩේᢥ߽タߖࠄࠇߡ߅ࠅޔᄙߊߩᑪ‛ߦߟ޿ߡⵍኂߩ᭽ሶࠍౕ૕⊛ߦ⍮ࠆߎߣ߇ߢ߈ࠆޕߘߎߢޔᧄ⺰ᢥߢ
ߪߎߩ⾗ᢱࠍ↪޿ߡޔࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ߩᱧผ⊛ᑪㅧ‛ߩᚲ࿷࿾߿ⵍኂ⒟ᐲࠍ⠨ᘦߒߚ⹦⚦ߥⵍኂಽᏓ
࿑ࠍ૞ᚑߒޔⵍኂಽᏓߣ࿾⋚᧦ઙߣߩ㑐ଥߦߟ޿ߡᬌ⸛ߔࠆޕ 
 
㧞㧚ᱧผ⊛ᑪㅧ‛ߩⵍኂ⸥㍳ 
 
ᬌ⸛ኻ⽎ߢ޽ࠆ1894ᐕࡑ࡞ࡑ࡜ᶏ࿾㔡ߩ㔡ᄩ5)ߣࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ߩ૏⟎ࠍ࿑1ߦ␜ߔޕ⾗ᢱਛߦ␜ߐ
ࠇߡ޿ࠆᱧผ⊛ᑪㅧ‛ߩⵍኂߩ⴫⃻ߣߒߡߪޔޟუࠇࠆޔୟࠇࠆޠࠍᗧ๧ߔࠆyÕkÕrmak (yÕkÕrmÕútÕr)ޔ߿ޟ੉
ⵚ㧔߭߮㧕߇౉ࠆޠࠍᗧ๧ߔࠆçatlamak (çatlamÕútÕr)߇↪޿ࠄࠇߡ޿ࠆޕߐࠄߦޔ࠼࡯ࡓ߿ოߣ޿ߞߚⵍኂ▎
ᚲࠍ․ቯߒߡ⸥ㅀߒߡ޿ࠆ႐ว߿ޔޟቢోߦ㧔tümüyle㧕ޠޔޟᄢㇱಽ㧔ekser yerleri㧕ޠޔޟඨಽ㧔yarsÕ㧕ޠޔ
ޟᚲޘ㧔bazÕ yerleri㧕ޠߥߤߩ⴫⃻߇૬ߖߡ⸥ㅀߐࠇߡ޿ࠆ႐วߦߪޔߘߩⵍኂߩᄢ߈ߐࠍផቯߢ߈ࠆޕ଀߃
߫ޔࡈࠚࡅࡓ࡮ࡄࠪࡖ࡮ࡕࠬࠢߪޔޟᚲޘუࠇߚ㧔bazÕ yerleri yÕkÕrmÕútÕr㧕ޠߣ⸥㍳ߐࠇߡ߅ࠅޔᑪ‛ߩ৻ㇱ
ߦⵍኂߩ޽ߞߚߎߣ߇ࠊ߆ࠆޕ߹ߚޔࠕ࠹ࠖ ࡮ࠢࠕ࡝࡮ࡄࠪࡖ࡮ࡔ࠼࡟࠮ߪޔޟቢోߦୟუߒߚ㧔tümüyle çökmüútÕr㧕ޠ
ߣ⸥㍳ߐࠇߡ߅ࠅޔోუߒߚߎߣ߇ࠊ߆ࠆޕߘߎߢޔEMS986)ߦࠃࠆ⚵Ⓧㅧᑪ‛ߩⵍኂၮḰ㧔࿑2㧕߽ෳ⠨ߦ
ߒߡޔᱧผ⊛ᑪㅧ‛ߩⵍኂ⒟ᐲࠍ⴫1ߦ␜ߒߚၮḰߢޟోუ㧦DL4ޠޔޟඨუ㧔ⵍኂᄢ㧕㧦DL3ޠޔޟ৻ㇱ㧔ⵍ
ኂዊ㧕㧦DL2ޠޔޟⵍኂ⒟ᐲਇ᣿㧦DL1ޠߩ4Ბ㓏ߦᄢ೎ߒߡᢛℂࠍⴕ߁ޕ߹ߚޔࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ߦ㑐
ߒޔ19਎♿ᓟඨ૞ᚑߣߐࠇࠆ࿾࿑߇Ayverdiߦࠃߞߡᩞ⸓࡮ೀⴕߐࠇߡ޿ࠆ7)ޕ࿾࿑ߦߪޔਥⷐߥᑪ‛߿ㅢࠅ
ߩฬ⒓߹ߢ⸥タߐࠇߡ߅ࠅޔᒰᤨߩᑪ‛ߩಽᏓ⁁ᴫࠍ⍮ࠆߎߣ߇ߢ߈ࠆޕߘߩߚ߼ޔⵍኂ⸥㍳ߩ޽ࠆᱧผ⊛
ᑪㅧ‛ߩᚲ࿷࿾ࠍޔ⃻ሽߒߥ޿߽ߩ߽฽߼หቯߔࠆߎߣ߇ߢ߈ࠆޕߘߎߢޔ࿾࿑਄ߦ਄⸥ߒߚⵍኂ⒟ᐲ೎ߦ
ᱧผ⊛ᑪㅧ‛ߩ૏⟎ࠍࡊࡠ࠶࠻ߔࠆߎߣߢޔᱧผ⊛ᑪㅧ‛ⵍኂߩಽᏓߦߟ޿ߡᬌ⸛ࠍⴕ߁ޕ 
 
 
࿑1 1894ࡑ࡞ࡑ࡜ᶏ࿾㔡ߩ㔡ᄩߣࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ 
 
 
 
  
 
0 50 100
km
ޓޓޓޓ㔡ᄩ
(Ambraseys et al., 2000)
ࡑ࡞ࡑ࡜ᶏ
ࠗࠬ࠲ࡦࡉ࡞⋵
0 1 2
km
ࡈࠔ࡯࠹ࠖࡈ
࿾඙
ᣥᏒⴝ࿾ ࠛࡒࡁ࠾ࡘ
࿾඙
ⵍኂ䈱⸥ㅀ EMS98
䇭yÕkÕrmÕútÕr (უ䉏䉎䊶ୟ䉏䉎)
䇭çatlamiútÕr (੉ⵚ䈏౉䈦䈢)
  ╬䈱⴫⃻䈱䉂
䇭bazÕ yerleri ...䋨ᚲ䇱䊶䊶䊶䋩
䇭kÕsÕmen ... (৻ㇱ䊶䊶䊶)
䇭biraz ... (ዋ䈚䊶䊶䊶)
䇭haylice ... (䈎䈭䉍䊶䊶䊶)
䇭ekser yerleri ... 䋨ᄢㇱಽ䊶䊶䊶䋩
䇭yarÕsÕ ... (ඨಽ䈏䊶䊶䊶)
䇭harap olmuú䋨ᑄ჋䈮䈭䈦䈢䋩
䇭çökmüútÕr䋨ୟუ䈚䈢䋩
䇭tümüyle ... 䋨ቢో䈮䋩
ⵍኂ⒟ᐲ
ඨუ
䋨ⵍኂᄢ䋩
৻ㇱ
䋨ⵍኂዊ䋩
ⵍኂ⒟ᐲਇ᣿ DL1
ోუ DL4
DL3
DL2 Grade 2Grade 3
Grade 4
Grade 5
⴫ 1 ⵍኂ⒟ᐲߩၮḰ 
࿑ 2 EMS98ߦࠃࠆ⚵Ⓧㅧᑪ‛ߩⵍኂၮḰ 
Grade 1: 
Negligible to  
slight damage 
Grade 2: 
Moderate damage 
Grade 3: 
Substantial to 
heavy damage 
Grade 4: 
Very heavy damage 
Grade 5: 
Destruction 
－158－
3 
㧟㧚ᣥᏒⴝ࿾ߦ߅ߌࠆᱧผ⊛ᑪㅧ‛ⵍኂߩ⁁ᴫߣಽᏓ
 
ਥⷐߥᱧผ⊛ᑪㅧ‛㧔࿑3㧕ߩ⒳㘃೎ߦޔⵍኂ⸥㍳߇޽ࠅ࿾࿑਄ߢᚲ࿷࿾ࠍหቯߢ߈ߚ᫟ᢙ㧔್᣿㧕ޔⵍኂ
⸥㍳ߪ޽ࠆ߽ߩߩ࿾࿑਄ߦ⸥タߐࠇߡ޿ߥ޿᫟ᢙ㧔ਇ᣿㧕ޔⵍኂ⸥㍳ߪߥ޿߽ߩߩ࿾࿑਄ߢ⏕⹺ߢ߈ߚ᫟ᢙ
㧔N/A㧕ࠍޔߘࠇߙࠇᢙ߃਄ߍߚ߽ߩࠍޔ⴫2ߦ␜ߔޕⵍኂ⸥㍳ߩ޽ࠆᱧผ⊛ᑪㅧ‛ో215᫟ਛޔ191᫟㧔88.8%㧕
ߦߟ޿ߡޔߘߩᚲ࿷࿾ࠍ࿾࿑਄ߢ⏕⹺ߢ߈ߚޕ߹ߚޔᱧผ⊛ᑪㅧ‛ߩฦ⒳೎ߦ߅޿ߡ߽ޔⵍኂ⸥㍳ߩ޽ࠆ᫟
ᢙߦ߅ߌࠆᚲ࿷࿾ߩ್᣿ߒߚ᫟ᢙߩഀวߪޔࡂ࡯ࡦ㧔໡ᬺᣉ⸳࡮㓌໡ኋ㧕ࠍ㒰߈ޔ޿ߕࠇ߽85㧑એ਄ߢ޽ࠆޕ
ߎߩߎߣ߆ࠄޔ⾗ᢱߦᱷߐࠇߚⵍኂߩ⁁ᴫࠍ᭎ߨᛠីߢ߈ࠆߣ޿߃ࠆޕ 
ᰴߦޔⵍኂ᫟ᢙߩᄙ޿ࡕࠬࠢ࡮ࡒ࠽࡟࠶࠻࡮ࡔ࠼࡟࠮㧔␹ቇᩞ㧕࡮ࡂ࡯ࡦߩⵍኂಽᏓ㧔࿑4㧕ߦߟ޿ߡߺߡ
޿ߊޕ߹ߕޔࡕࠬࠢߦߟ޿ߡߺࠆߣ㧔࿑4a㧕ޔⵍኂ⸥㍳ߩή޿߽ߩ㧔N/A㧕ࠍ฽߼ࠆߣޔᣥᏒⴝ࿾ోၞߦ߅޿
ߡߘߩᚲ࿷ࠍ⏕⹺ߢ߈ࠆޕⵍἴߒߚࡕ߽ࠬࠢᣥᏒⴝ࿾ฦᚲߢ⏕⹺ߢ߈ࠆ߇ޔᣥᏒⴝ࿾⷏ㇱ߅ࠃ߮ർᴪጯਛᄩ
ㇱߦ߅޿ߡޔߘߩᢙߪዋߥ޿ޕ߹ߚޔⵍኂ⒟ᐲߦߟ޿ߡߺࠆߣޔᣥᏒⴝ࿾ർ⷏ㇱ߿ਛᄩㇱߢޔోუ㧔DL4㧕ޔ
ඨუ㧔DL3㧕ߒߚࡕࠬࠢࠍ⏕⹺ߢ߈ࠆ৻ᣇߢޔ᧲ㇱߦᑪߟࡕࠬࠢߩᄢㇱಽߪシᓸߥⵍኂ㧔DL2㧕ߣߥߞߡ޿ࠆޕ
ࡕࠬࠢߦ૬⸳ߐࠇࠆࡒ࠽࡟࠶࠻ߩⵍኂಽᏓࠍߺࠆߣ㧔࿑4b㧕ޔࡕࠬࠢߣ㘃ૃߒߚಽᏓ௑ะࠍ␜ߒߡ޿ࠆ߽ߩ
ߩޔᣥᏒⴝ࿾ධ⷏ㇱߢⵍኂߪߺࠄࠇߥ޿ߚ߼ޔർᴪጯㇱߦ߅޿ߡⵍἴߒߚ߽ߩ߇߿߿ᄙߊߥߞߡ޿ࠆޕࡕࠬ
ࠢߣ⇣ߥࠆὐߣߒߡߪޔᏒⴝ࿾᧲ㇱߢ߽ోუߣߥߞߡ޿ࠆ੐଀ࠍ⏕⹺ߢ߈ࠆޕࡔ࠼࡟࠮ߪ㧔࿑4c㧕ޔᣥᏒⴝ
࿾ߩ᧲ㇱ߆ࠄਛᄩߦ߆ߌಽᢔߒߡ߅ࠅޔⵍἴߒߚࡔ࠼࡟࠮߽ὐ࿷ߒߡ޿ࠆޕⵍኂ⒟ᐲߦߟ޿ߡ߽ޔᣥᏒⴝ࿾
ධ஥ߢඨუએ਄ߩᑪ‛߇⧯ᐓᄙ޿߽ߩߩޔ࿾ၞ⊛௑ะߦ㗼⪺ߥ․ᓽߪ⹺߼ࠄࠇߥ޿ޕ৻ᣇޔࡂ࡯ࡦ㧔࿑4d㧕
ߩᄙߊߪᣥᏒⴝ࿾᧲ㇱߦ㓸ਛߒߡᑪߞߡ޿ࠆޕⵍἴߒߚࡂ࡯ࡦߩౝޔᶏጯㄭߊߢߪシᓸߥⵍኂߩ߽ߩ߇ᄙ޿
ߩߦኻߒޔᶏጯ߆ࠄ㔌ࠇߚ႐ᚲߢߪోუ߿ඨუߦ⥋ߞߚ߽ߩ߇ᄙߊߥߞߡ޿ࠆޕߎߩࠃ߁ߦޔᱧผ⊛ᑪㅧ‛
ߩ⒳㘃ߦࠃߞߡޔⵍኂߩ⊒↢႐ᚲ߿ⵍኂ⒟ᐲߩಽᏓߪ৻᭽ߢߪߥ޿ߎߣ߇ࠊ߆ࠆޕ 
 
         
a: ࡕࠬࠢ࡮ࡒ࠽࡟࠶࠻                           b: ᢎળ 
         
c: ࡂ࡯ࡦ㧔໡ᬺᣉ⸳㧕                         d: ࠻࠘࡞ࡌ㧔Ⴤᑙ㧕 
࿑3 ᱧผ⊛ᑪㅧ‛੐଀ 
 
⴫2 ᱧผ⊛ᑪㅧ‛ߩⵍኂ᫟ᢙ 
 
ᚲ࿷࿾ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿ ್᣿ ਇ᣿
㪛㪣㪋 㪈㪇 㪊 㪏 㪇 㪈 㪇 㪋 㪇 㪋 㪉 㪈 㪇 㪉 㪇 㪈 㪇 㪊㪈 㪌
㪛㪣㪊 㪈㪉 㪇 㪈㪇 㪇 㪉 㪇 㪌 㪇 㪏 㪉 㪍 㪇 㪊 㪇 㪈 㪇 㪋㪎 㪉
㪛㪣㪉 㪉㪏 㪊 㪍 㪈 㪉 㪇 㪈㪋 㪈 㪈㪈 㪊 㪌 㪉 㪏 㪇 㪊 㪇 㪎㪎 㪈㪇
㪛㪣㪈 㪈 㪇 㪈㪏 㪈 㪉 㪇 㪉 㪇 㪋 㪋 㪉 㪇 㪌 㪈 㪉 㪈 㪊㪍 㪎
ዊ⸘ 㪌㪈 㪍 㪋㪉 㪉 㪎 㪇 㪉㪌 㪈 㪉㪎 㪈㪈 㪈㪋 㪉 㪈㪏 㪈 㪎 㪈 㪈㪐㪈 㪉㪋
ഀว
㪌㪊㪋㪎
ⵍ
ኂ
⸥
㍳
䈅
䉍
㪏㪐㪅㪌㩼 㪐㪌㪅㪌㩼 㪈㪇㪇㩼 㪎㪈㪅㪈㩼 㪏㪎㪅㪌㩼
㪥㪆㪘 㪊㪈㪈 㪊㪉㪇 㪉㪉 㪊㪊㪍㪈 㪋㪐 㪏㪐㪍
ᱧผ⊛ᑪ
‛ㅧ⒳೎ 䊝䉴䉪 䊚䊅䊧䉾䊃 ᢎળ
䊊䊷䊮
䋨໡ᬺᣉ⸳䋩
䊊䊙䊛
䋨౏ⴐᶎ႐䋩
㪐㪍㪅㪉㩼 㪐㪋㪅㪎㩼 㪏㪎㪅㪌㩼 㪏㪏㪅㪏㩼
䊜䊄䊧䉶
䋨␹ቇᩞ䋩
䊜䉪䊁䊑
䋨ቇᩞ䋩
䊃䉠䊦䊔
䋨Ⴤᑙ䋩 ว⸘
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ଥ㑐ߩ⋚࿾ߣᏓಽኂⵍ㧚㧠
  
 セᲧߩ೎⒳⋚࿾ߣᏓಽኂⵍߩ‛ㅧᑪ⊛ผᱧ

ߐ㐿౏߇)8࿑㘃ಽ⋚࿾ߩ࿾ⴝᏒᣥ࡞ࡉࡦ࠲ࠬ ࠗޔߦ਄ࠫ࡯ࡍࡓ࡯ࡎߩ㧕MMI㧔ᚲᓎᏒ࿤Ꮢㇺᄢ࡞ࡉࡦ࠲ࠬࠗ
ߩෘጀߣ⾰࿾ߩጀ਄ᦨ⋚࿾ጀ⴫ޔ޿ᓥߦ)9Ḱⷙ▽ᑪߩࠦ࡞࠻ޔߪ೎⒳ߩ⋚࿾ࠆ޿ߡࠇࠄ޿↪ߦ㘃ಽޕࠆ޿ߡࠇ
ޕࠆ޽ߢ⋚࿾ߥᒙエ߽ᦨߪ4Zޔ⋚࿾ߥ⾰⎬߽ᦨߪ1Zޕ㧕4⴫ޔ3⴫㧔ࠆ޽ߢߩ߽ߚࠇࠄ߼ቯߡߞࠃߦߖࠊวߺ⚵
ผᱧߚߒ␜ߦ1⴫ߣ࿑㘃ಽ⋚࿾ߩߘޔߪ5࿑ޕࠆ޽ߢ⋚࿾޿ߥࠄ߹ߪߡᒰߦ㘃ಽߩઁߪ޿ࠆ޽࿯⋓ᎿੱߪO/FA
 ޕࠆ޽ߢߩ߽ߚߖࠊวߨ㊀ࠍߣᏓಽኂⵍߩߡో‛ㅧᑪ⊛
޿ߡߒਛ㓸߇‛ㅧᑪ⊛ผᱧߚߒἴⵍߡߌ߆ߦㇱ⷏ർࠄ߆ㇱ᧲ߩ࿾ⴝᏒᣥޔߣࠆߺߡ޿ߟߦᴫ⁁Ꮣಽߩኂⵍ
ޔߣߊ޿ߡߺߡ޿ߟߦᐲ⒟ኂⵍޕࠆ߈ߢ⹺⏕߆ߟߊ޿ࠍ‛ㅧᑪ⊛ผᱧߚߒἴⵍ߽ߦㇱጯᴪߩ⷏ධޔߚ߹ޕࠆ
ోޔߪߢ3Zࠆ߇ᐢߦㇱ⷏߿ㇱධᄩਛ࿾ⴝᏒᣥޔ߇޿ᄙ߇ߩ߽ߩኂⵍߥᓸシߪߢ1Zߚߞᴪߦጯᴪㇱർ࿾ⴝᏒᣥ
6࿑ࠍวഀߩᢙ᫟ߩ೎ᐲ⒟ኂⵍߦߣߏ೎⒳⋚࿾ޔߢߎߎޕࠆࠇࠄߺߊᄙ߇ߩ߽ߚߌฃࠍኂⵍߥ߈ᄢߣუඨ࡮უ
ޔ%7.2ޔ%0.1ߦ㗅ߢ߹4Zࠄ߆1Zޔߣࠆߺߡ޿ߟߦวഀߩᢙ᫟㧕4LD㧔უోࠆߌ߅ߦ೎⒳⋚࿾ฦޔߕ߹ޕߔ␜ߦ
ߢ߹O/FAࠄ߆1Zߪวഀߩᢙ᫟㧕3LD㧔უඨޕ޿ߥߪߩ߽ߚߒუోߪߢO/FAޔ߇ࠆ޿ߡߒടჇߣ%9.4ޔ %5.3
ߒዋᷫߪวഀߢ3Zߥᒙエࠅࠃ2Zޔߒߛߚޕࠆ޽ߦะ௑ടჇޔࠅ޽ߢ%4.51ޔ%3.7ޔ%0.4ޔ%4.5ޔ%1.3ޔߦ㗅
ޔᒙ㧑02ߪߢ3Zޔᒝ%02ߪߢ4Z߮ࠃ߅2Zޔ%01⚂ߪߢ1Zޔߣࠆߺߡ޿ߟߦวഀߩᢙ᫟ኂⵍ ోޔߦ᭽หޕࠆ޿ߡ
ߔᄢჇߨ᭎ߪวഀ߿ᐲ⒟ߩኂⵍߩ‛ㅧᑪ⊛ผᱧޔߤ߶⋚࿾ߥᒙエޔߦ߁ࠃߩߎޕࠆ޿ߡ߃⿥ࠍ%03ߪߢO/FA
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ࠆ௑ะߪߺࠄࠇࠆ߇ޔZ2ߣZ3ߦ߅޿ߡߪ৻ㇱޔㅒߩ௑ะࠍ␜ߒޔ߫ࠄߟ߈߽ߺࠄࠇࠆޕ 
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Ᏹᤨᓸേ᷹ቯߦࠃࠆ࿾⋚ߩ㔡േ․ᕈߣᱧผ⊛ᑪㅧ‛ⵍኂߩᲧセ
ࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ߩ࿾⋚㔡േ․ᕈࠍᛠីߔࠆߚ߼ޔ2010ᐕ3᦬ߦޔ1894ᐕߩ࿾㔡ߢⵍኂࠍฃߌߚᱧผ⊛
ᑪㅧ‛ઃㄭߩ⸘22߆ᚲߢᓸേ᷹ቯࠍⴕߞߚ㧔⴫5ޔ࿑7㧕ޕ᷹ቯߦߪਃᚑಽㅦᐲ⸘ࠍ↪޿ߚޕ᳓ᐔߩXޔYᚑಽ
ᱜࠍߘࠇߙࠇർޔ᧲ᣇะޔZᚑಽᱜࠍ਄ᣇะޔࠨࡦࡊ࡝ࡦࠣ๟ᵄᢙ100Hzޔ1࿁ߩ᷹ቯᤨ㑆ࠍ41⑽㑆ߣߒޔฦ
᷹ቯὐߢᦨૐ4࿁ߩᓸേ᷹ቯࠍⴕߞߚޕㅦᐲᵄᒻ߆ࠄࡁࠗ࠭ߩዋߥ޿20.48⑽㑆ࠍ᛽಴ߒޔ0.5HzߩParzen࠙ࠖ
ࡦ࠼࠙ߢᐔṖߒߚࡈ࡯࡝ࠛࠬࡍࠢ࠻࡞ࠍ᳞߼ߚޕߐࠄߦޔH/Vࠬࡍࠢ࠻࡞Ყߣߘߩᐔဋࠍ᳞߼ߚ㧔࿑8㧕ޕ࿑
7߅ࠃ߮࿑8ࠍߺࠆߣޔᶏጯߦㄭ޿᷹ቯὐ㧔10, 22㧕ߢߪޔH/Vࠬࡍࠢ࠻࡞Ყߩࡇ࡯ࠢߪਇ᣿⍎ߢ޽ࠅޔථ⿧๟
ᦼߪ⍴޿ޕ߹ߚޔᶏጯ߆ࠄ㔌ࠇߚ᷹ቯὐ߶ߤޔH/Vࠬࡍࠢ࠻࡞Ყߩࡇ࡯ࠢߪ᣿⍎ߢ޽ࠅޔථ⿧๟ᦼߪ㐳ߊߥ 
 
⴫3 ࠻࡞ࠦߩᑪ▽ၮḰߦࠃࠆ࿾⋚⒳೎ 
   
 
    
  ࿑5 ᱧผ⊛ᑪㅧ‛ⵍኂಽᏓߣ࿾⋚⒳೎ߩᲧセ 
 
     
                                   ࿑7 ᓸേ᷹ቯὐߣථ⿧๟ᦼ
࿾⾰䋨A䋩䇮䈅䉎䈇䈲
࿾⾰䋨B䋩䈪h㻡15m
࿾⾰䋨B䋩䈪h䋾15m䇮䈅䉎䈇䈲
࿾⾰䋨C䋩䈪h㻡15m
࿾⾰䋨C䋩䈪15m䋼h㻡50m䇮䈅䉎䈇䈲
࿾⾰䋨D䋩䈪h㻡10m
࿾⾰䋨C䋩䈪h䋾50m䇮䈅䉎䈇䈲
࿾⾰䋨D䋩䈪h䋾10m
AF/O ੱᎿ⋓࿯䇮਄⸥䈱ၮḰએᄖ䈱࿾⋚
࿾⋚⒳೎ ၮḰ䋨h: ᦨ਄ጀ䈱ጀෘ䋩
Z1
Z2
Z3
Z4
࿑ 6 ࿾⋚⒳೎ߏߣߩⵍኂ᫟ᢙߩഀว
⴫ 5 ᓸേ᷹ቯὐ৻ⷩ 
⴫ 4 ࠻࡞ࠦߩᑪ▽ၮḰߦࠃࠆ࿾⾰⒳೎
ᮡḰ⽾౉ ⋧ኻኒᐲ ৻ゲ࿶❗ 䈞䉖ᢿᵄ
⹜㛎䋨N/30䋩 䋨䋦䋩 ᒝᐲ䋨kPa䋩 ㅦᐲ(m/s)
Ἣጊጤ䇮⍾ጤ䋨㘑ൻ䈭䈚䋩䇮ၸⓍጤ ʊ ʊ 䋾1000 䋾1000
㕖Ᏹ䈮ኒ䈭⍾䇮␕ 䋾50 85-100 ʊ 䋾700
⎬⾰☼࿯䊶䉲䊦䊃⾰☼࿯ 䋾32 ʊ 䋾400 䋾700
エ䉌䈎䈇Ἣጊጤ䋨䊃䉠䊐䉜䊶㓸႙ጤ䋩䇮ၸⓍጤ䋨㘑ൻ䈅䉍䋩 ʊ ʊ 500-1000 700-1000
ኒ䈭⍾䇮␕ 30-50 65-85 ʊ 400-700
⎬䈇☼࿯䊶䉲䊦䊃⾰☼࿯ 16-32 ʊ 200-400 300-700
ᄌᚑጤ䇮ၸⓍጤ䋨㘑ൻ䈱⪺䈚䈇䉅䈱䋩 ʊ ʊ ʊ
ਛኒ䈭⍾䊶␕ 10-30 35-65 ʊ 200-400
☼࿯䊶䉲䊦䊃⾰☼࿯ 8-16 ʊ 100-200 200-300
ᴒⓍጀ ʊ ʊ ʊ 䋼200
䉉䉎䈇⍾ 䋼10 䋼35 ʊ 䋼200
エ䉌䈎䈇☼࿯䊶䉲䊦䊃⾰☼࿯ 䋼8 ʊ 䋼100 䋼200
(D)
࿾⾰
⒳೎ ࿯⾰
(A)
(B)
(C)
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Z1 Z2 Z3 Z4 AF/O
࿾⋚⒳೎ (IMM2007)
ᱧผ⊛ᑪㅧ‛ో⒳೎
DL4 DL3 DL2 DL1 N/A
No. ᑪ‛ฬ ⵍኂ⒟ᐲ ථ⿧๟ᦼ 䊏䊷䉪୯ No. ᑪ‛ฬ ⵍኂ⒟ᐲ ථ⿧๟ᦼ 䊏䊷䉪୯
DL4 Hoca Piri Mosque DL3
(Minaret) (Makascilar Mosque) (Body)
Emir Buhari DL1 Sultan Bayezit DL2
Mosque (Minaret) Mosque (Body)
Husrev Pasa Turbe Emin Bey DL4
(Keserci Baba Turbe) Mosque (Minaret)
Bali Pasa DL4(Mosque) Sarac Ishak DL2
Mosque DL2(Minaret) Mosque (Mosque)
Hoca Uveyz DL3 Nisanci Pasa DL2
Mosque (Minaret) Mosque (Minaret)
Eski Ali Pasa DL4 Nisanci Pasa
Mosque (Minaret) Hamam
Hirka-i Serif DL2 Patrikhane Church
Mosque (Mosque) (Armenia)
Kovaci Dede DL3(Mosque) DL2
Mosque DL3(Minaret) (Mosque)
DL2(Mosque)
DL4(Minaret)
DL2,1(Turbe)
Kucuk Ayasofya DL2
Mosque (Mosque)
19
20 Hasan Aga Mosque(Nakilbend Mosque)
DL2
(Mosque) 5.80.18
0.44 4.0
17
13
12 0.41 5.2
5.30.4514
0.29
08 0.25 3.7 Sultan Ahmet Mosque
4.4
05 0.46 5.9
15
0.27 4.4
06 0.29 7.2
16
DL3
0.57 6.0
04 0.53 7.3
01 Fatih Mosque
03 DL4 0.54 7.1
0.55 5.4
07 0.32 5.9 DL1 0.1618
0.14
0.25 7.4
3.9
Kucuk Ayasofya
Hamam
6.70.21
21 DL1
3.1
02
09 Sultan Selim MosqueSultan Selim Turbe 0.28 4.0
3.50.1410 Patrikhane Church DL1 0.12 1.9
2211 Grand Bazaar DL4 0.41 4.4
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

   
   
   
࿑8 H/Vࠬࡍࠢ࠻࡞Ყ 
  
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 FM 01
 FM 03
 FM 04
 FM 05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 EBM01
 EBM02
 EBM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 HPT01
 HPT02
 HPT03
 HPT05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 BPM01
 BPM02
 BPM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 HUM01
 HUM02
 HUM03
 HUM05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 APM01
 APM02
 APM03
 APM05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 HSM01
 HSM02
 HSM03
 HSM04
 HSM05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 KDM02
 KDM03
 KDM04
 KDM05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 SSM02
 SSM03
 SSM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 PHK01
 PHK03
 PHK04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 GB 01
 GB 03
 GB 04
 GB 05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 HPM02
 HPM03
 HPM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 SBM01
 SBM02
 SBM03
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 EBM01
 EBM02
 EBM03
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 SIM01
 SIM02
 SIM03
 SIM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 NPM01
 NPM02
 NPM04
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 NPH01
 NPH03
 NPH04
 NPH05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 PH201
 PH203
 PH204
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 SAM03
 SAM05
 SAM06
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 HAM03
 HAM04
 HAM05
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 KAH02
 KAH04
 KAH06
 KAH08
 Ave
0.1 10.1
1
10
ථ⿧๟ᦼ䋨s䋩
H
/V
䉴
䊕
䉪
䊃
䊦
Ყ
 KAM01
 KAM03
 KAM04
 Ave
0.1 10.1
1
10
01 Fatih Mosque 02 Emir Buhari Mosque 03 Husrev Pasa Mosque 04 Bali Pasa Mosque 05 Hoca Uveyz Mosque
06 Eski Ali Pasa Mosque 07 Hirka-i Serif Mosque 08 Kovaci Dede Mosque 09 Sultan Selim Mosque 
  Sltan Selim Turbe 
10 Patrikhane Church
11 Grand Bazaar 12 Hoca Piri Mosque 13 Sultan Bayezit Mosque 14 Emin Bey Mosque 
15 Sarac Ishak Mosque 16 Nisanci Pasa Mosque 17 Nisanci Pasa Hamam 18 Patrikhane Church 
  (Armenian) 
19 Sultan Ahmet Mosque 20 Hasan Aga Mosque 21 Kucuk Ayasofya
 Hamam
22 Kucuk Ayasofya 
  Mosque 
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ߞߡ޿ࠆޕ⍴޿ථ⿧๟ᦼ߇ᓧࠄࠇߚ᷹ቯὐ10߿18ޔ22ߪエᒙߥ࿾⋚ߢ޽ࠆZ4ㄭறߦ૏⟎ߒߡ޿ࠆޕߎࠇࠄߩ
᷹ቯὐࠍ฽߻ᶏጯㄭߊߢߪޔᶏጯ߆ࠄߐ߶ߤ〒㔌ࠍ⟎߆ߕߦ࿾⋚⒳೎߇AF/O߆ࠄZ4ޔZ3ޔZ2߳ߣᕆỗߦᄌൻ
ߒߡ޿ࠆޕ߹ߚޔᣥᏒⴝ࿾ߪ⿠ફߦንࠎߛ࿾ᒻࠍߒߡ߅ࠅޔ․ߦ᷹ቯὐ10ઃㄭߢߪᶏጯ߆ࠄߔߋߦᕆߥᢳ㕙
߇⛯ߊޕߎ߁ߒߚߎߣ߆ࠄޔห࿾ၞߩ࿾⋚᭴ㅧߪⶄ㔀ߢ޽ࠆߎߣ߇੍᷹ߐࠇޔ႐ᚲߦࠃߞߡߪ࿾⋚ಽ㘃߇ᱜ
ߒߊⴕࠊࠇߡ޿ߥ޿น⢻ᕈ߇޽ࠆޕߘߩߚ߼ޔZ4ㄭறߢ޽ߞߡ߽⍴޿ථ⿧๟ᦼ߇᷹ቯߐࠇߚ߽ߩߣ߽⠨߃ࠄ
ࠇࠆޕ 
ฦ᷹ቯὐߢߩH/Vࠬࡍࠢ࠻࡞Ყߩࡇ࡯ࠢ୯߅ࠃ߮ථ⿧๟ᦼߣᱧผ⊛ᑪㅧ‛ߩⵍኂ⒟ᐲߣߩ㑐ଥࠍ࿑9߅ࠃ
߮࿑10ߦ␜ߔޕ࿑9ࠍߺࠆߣޔシᓸߥⵍኂ㧔DL2㧕߇⊒↢ߒߚ᷹ቯὐߩࡇ࡯ࠢ୯ߪ3.1㨪6.7ޔඨუ㧔DL3㧕ߢߪ
3.7㨪7.4ޔోუ㧔DL4㧕ߢߪ4.0㨪7.2ߣޔห⒟ᐲߩ▸࿐ౝߦ৻᭽ߦಽᏓߒߡ޿ࠆޕᓥߞߡޔⵍኂ⒟ᐲߣH/Vࠬࡍ
ࠢ࠻࡞Ყߩࡇ࡯ࠢ୯ߣߩ⋧㑐ᕈߪ޽߹ࠅ⹺߼ࠄࠇߥ޿ޕ৻ᣇޔ࿑10ࠍߺࠆߣޔDL2ߢߪථ⿧๟ᦼ߇0.14㨪0.44
⑽ޔDL3ߢߪ0.25㨪0.46⑽ޔDL4ߢߪ0.28㨪0.57⑽ߢ޽ࠅޔ᭎ߨ࿾⋚ߩථ⿧๟ᦼ߇㐳ߊߥࠆߦߟࠇޔᱧผ⊛ᑪㅧ
‛ߩⵍኂ⒟ᐲߪᄢ߈ߊߥࠆ௑ะߦ޽ࠆޕ․ߦޔථ⿧๟ᦼ߇0.4⑽એ਄ߩ᷹ቯὐ9ὐਛޔDL3એ਄ߩⵍኂ߇⊒↢ߒ
ߚ᷹ቯὐߪ7ὐߣޔ㜞޿ഀวߦߥߞߡ޿ࠆޕ 
ਛ᧛ࠄ10)߇ឭ᩺ߒߡ޿ࠆ⴫ጀ࿾⋚ߩ⣀ᒙᕈࠍ␜ߔKg୯ߣⵍኂ⒟ᐲߩ㑐ଥߦߟ޿ߡᬌ⸛ߔࠆޕKg୯ߪએਅߩ
ᑼߢቯ⟵ߐࠇࠆޕKg ୯߇ᄢ߈޿ߣ޿߁ߎߣߪޔ࿾㔡ߢⵍἴߒ߿ߔ޿࿾⋚ߢ޽ࠆߎߣࠍᗧ๧ߔࠆޕ 
 
Kg = Ag2/Fg                    (1) 
                   
ߎߎߢޔAgߪ⴫ጀ࿾⋚ߩჇ᏷୚₸ޔFgߪ࿾⋚ߩථ⿧ᝄേᢙ㧔Hz㧕ߢ޽ࠆޕH/Vࠬࡍࠢ࠻࡞Ყߩࡇ࡯ࠢ୯ࠍ⴫
ጀ࿾⋚ߩჇ᏷୚₸ߣߒޔ਄⸥ߩᑼࠃࠅ᳞߼ߚฦ᷹ቯὐߢߩKg୯ࠍ࿑11ߦ␜ߔޕᣥᏒⴝ࿾ർ⷏ߩ᷹ቯὐ㧔01㨪
08㧕ߢߪޔᶏጯߦㄭ޿᷹ቯὐߢߪKg୯ߪዊߐߊޔᶏጯ߆ࠄ㔌ࠇࠆߦᓥߞߡ୯ߪᄢ߈ߊߥߞߡ޿ࠆޕߒ߆ߒޔ
ᣥᏒⴝ࿾ධ᧲ߩ᷹ቯὐ11߿17ㄭறߢߪޔKg୯߇10એ਄ߩ᷹ቯὐߣ10એਅߩ᷹ቯὐ߇ᷙ࿷ߒߡ߅ࠅޔㄭធߔࠆ
᷹ቯὐߦ߅޿ߡ߽⇣ߥߞߚ୯ࠍ␜ߔ੐଀߇⏕⹺ߢ߈ࠆޕKg୯ߣⵍኂ⒟ᐲߩ㑐ଥࠍ࿑12ߦ␜ߔޕDL2ߢߪKg୯ 
 
 
    ࿑9 ࡇ࡯ࠢ୯ߣᱧผ⊛ᑪㅧ‛ⵍኂߩ㑐ଥ      ࿑10 ථ⿧๟ᦼߣᱧผ⊛ᑪㅧ‛ⵍኂߩ㑐ଥ 
 
           
࿑11 ᓸേ᷹ቯὐߣKg୯           ࿑12 Kg୯ߣᱧผ⊛ᑪㅧ‛ⵍኂߩ㑐ଥ 
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8 
߇1.4㨪11.3ޔDL3ߢߪ3.5㨪15.8ޔDL4ߢߪ4.6㨪27.9ߢ޽ࠆޕߎߩߎߣ߆ࠄޔKg୯ߦߟ޿ߡ߽ޔߘߩ୯߇ᄢ߈
޿߶ߤޔᱧผ⊛ᑪㅧ‛ߩⵍኂ⒟ᐲߪᄢ߈ߊߥࠆ௑ะߦ޽ࠆߎߣ߇ࠊ߆ࠆޕ․ߦޔKg୯߇10એ਄ߩ᷹ቯὐ10ὐ
ਛ8ὐߦ߅޿ߡDL3એ਄ߩⵍኂ߇⊒↢ߒߡ޿ࠆޕ 
એ਄ࠃࠅޔ࿾⋚ߩථ⿧๟ᦼ߿Kg୯ߪ࿾⋚⒳೎ࠃࠅ߽ⵍኂ⒟ᐲߣ㜞޿⋧㑐ᕈ߇⹺߼ࠄࠇࠆޕᢙߩ㒢ࠄࠇߚ᷹
ቯ⚿ᨐߢߪ޽ࠆ߇ޔථ⿧๟ᦼߦ߅޿ߡߪ0.4⑽⒟ᐲએ਄ޔKg୯ߦ߅޿ߡߪ10⒟ᐲએ਄ߩ࿾ὐߦ߅޿ߡޔᱧผ⊛
ᑪㅧ‛ߩⵍኂߪᄢ߈ߊߥࠆ௑ะࠍᜰ៰ߢ߈ࠆޕ 

㧡㧚߹ߣ߼
 
એ਄ޔ1894ᐕࡑ࡞ࡑ࡜ᶏ࿾㔡ࠍ੐଀ߦޔᒰᤨߩⵍኂ⸥㍳߆ࠄࠗࠬ࠲ࡦࡉ࡞ᣥᏒⴝ࿾ߦ߅ߌࠆᱧผ⊛ᑪㅧ‛
ߩⵍኂಽᏓ࿑ࠍ૞ᚑߒߚޕࡕࠬࠢߢߪᣥᏒⴝ࿾ߩർ⷏ㇱ߿ਛᄩㇱޔࡔ࠼࡟࠮ߢߪᣥᏒⴝ࿾ߩධㇱߢᄢ߈ߥⵍ
ኂߣߥߞߡ޿ࠆߥߤޔᑪ‛ߩ⒳㘃ߦࠃࠅⵍኂߩಽᏓ⁁ᴫߪ⇣ߥߞߡ޿ߚޕ✚૕ߣߒߡߪޔᏒⴝ࿾ਛᄩධㇱߢ
ⵍኂ߇ᄢ߈ߊߥࠆ௑ะߦ޽ߞߚޕᰴߦ૞ᚑߒߚⵍኂಽᏓ࿑ࠍၮߦ࿾⋚⒳೎ߣߩᲧセࠍⴕߞߚ⚿ᨐޔエᒙߥ࿾
⋚߶ߤⵍኂߩ⒟ᐲ߿ഀวߪ᭎ߨᄢ߈ߊߥࠆ௑ะߦ޽ߞߚޕߐࠄߦޔᏱᤨᓸേ᷹ቯߦࠃࠆ࿾⋚㔡േ․ᕈ߿Kg୯
ߣⵍኂ⒟ᐲߣߩ㑐ଥߦߟ޿ߡᬌ⸛ߒߚ⚿ᨐޔ࿾⋚ߩථ⿧๟ᦼ߇㐳ߊߥࠆ߶ߤޔ߹ߚޔKg୯߇ᄢ߈ߊߥࠆ߶ߤ
ⵍኂ⒟ᐲߪᄢ߈ߊߥࠆ௑ะߦ޽ࠅޔ࿾⋚⒳೎ߦᲧߴᱧผ⊛ᑪㅧ‛ߩⵍኂ⒟ᐲߣߩ⋧㑐ᕈߪ㜞޿ߣ޿߃ࠆޕ 
੹ᓟߪޔᓸേ᷹ቯὐࠍჇ߿ߔߣߣ߽ߦࡏ࡯࡝ࡦࠣ࠺࡯࠲╬ࠍ↪޿ߡޔᱧผ⊛ᑪㅧ‛ⵍኂߣ࿾⋚᧦ઙߣߩ㑐
ଥߦߟ޿ߡᬌ⸛ࠍㅴ߼ࠆޕ߹ߚޔᱧผ⊛ᑪㅧ‛ߩⷙᮨ࡮ᒻᘒ╬߽⠨ᘦߒޔⵍኂⷐ࿃ߩᬌ⸛ࠍⴕ߁੍ቯߢ޽ࠆޕ 
 
 
⻢ㄉ㧦ᧄ⎇ⓥߪޔᢥㇱ⑼ቇ⋭ࠣࡠ࡯ࡃ࡞COEࡊࡠࠣ࡜ࡓޟ㔡ἴࡔࠟ࡝ࠬࠢシᷫߩㇺᏒ࿾㔡Ꮏቇ࿖㓙᜚ὐޠߩ
ᡰេߩ߽ߣߢⴕࠊࠇߚޕ 
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